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(57)Abstract: 

PURPOSE: To provide the novel curable polyphenvlene ether/epoxy resin composition 
excellent in dielectric characteristics , chemical resistance, heat resistance and flame 
retardance and exhibiting low thermal expansion characteristics. 
CONSTITUTION: A base material is impregnated with a resin composition comprising (a) 
polyphenvlene ether resin , (b) triallylisocyanurate and/or triallylcyanurate, (c) (i) a brominated 
bisphenol polyglycidyl ether epoxy resin , (ii) a novolak resin and (iii) a phenolic resin, and (d) 
a compound having at least one epoxy group and at least one unsaturated bond to provide 
the composite material. 
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AB The title compns . , with good chemical, heat, and fire resistance, low thermal 
expansion coefficient, and good dielec. property , useful for composites, 
(metal-clad) laminates, etc., are comprised of 10-90% 40-98:2-60 blends of 
(a) polyoxyphenylenes and (b) triallyl (iso) cyanurate , 10-90% (c) 
brominated bisphenol polyglvcidYl ether epoxy 
resins, novolak epoxy resin s, and/ or ~ 

"phenolic resins, a nd 0^ 1-3 0 phr compds . containing ^1 epoxy group and 
>1 unsatd. group. Crhus^ a composition of poly (2 , 6- dimethyl -1 , 4- 
oxyphenvlene) 65, TAIC 16, AER 735 15, ECN 2 73 (ere sol novolak 
epoxy resin) 10, PS 2657 (tert-butylphenol resol) 10, 

2E4MZ 1.4, an initiator 2.0, and allyl glycidyl ether 3 parts was cured 2 

h at 200°. ** * 

ST polyoxyphenylene epoxy resin blend curable; TAIC 

polyoxyphenylene epoxy resin blend; triallyl cyanurate 

polyoxyphenylene epoxy blend; brominated epoxy blend heat resistance; 

allyl glycidyl ether polyoxyphenylene blend 
IT Polyoxyphenylenes 

RL: USES (Uses) 

(epoxy resin blends, containing triallyl (iso) cyanurate 
and allyl glycidyl ether, chemical and heat-resistant, for laminates) 
IT Epoxy resins, uses 

RL: USES (Uses) 

(polyoxyphenylene blends, triallyl (iso) cyanurate and allyl glycidyl 
ether, chemical and heat-resistant, for laminates) 
IT Glass fibers, uses 
RL: USES (Uses) 

(polyoxyphenylene-epoxy resin blends containing 

triallyl (iso) cyanurate and allyl glycidyl ether and, chemical and 

heat-resistant, for laminates) 
IT Electric insulators and Dielectrics 
Plastics, laminated 
Plastics, molded 
RL: USES (Uses) 

(polyoxyphenylene-epoxy resin blends, containing 



triallyl (iso) cyanurate and allyl glycidyl ether, chemical 
heat-resistant) 



and 



IT Phenolic resins, uses 
RL: USES (Uses) 

(epoxy, polyoxyphenylene blends , cresol-based, triallyl 

(iso) cyanurate and allyl glycidyl ether, chemical and heat-resistant, for 
laminates) 
IT Epoxy resins, uses 
RL: USES (Uses) 

(phenolic, polyoxyphenylene blends, cresol-based, triallyl 
(iso) cyanurate and allyl glycidyl ether, chemical and heat-resistant, for 
laminates ) 



— RL: USES (Uses) 

(epoxy resin blends, containing triallyl (iso) cyanurate 
and allyl glycidyl ether, chemical and heat-resistant, for laminates) 
IT 58206-14-7, Araldite ECN 273 
RL: USES (Uses) 

(polyoxyphenylene blends, containing triallyl (iso) cyanurate and allyl 
glycidyl ether, chemical and heat-resistant, for laminates) 
IT 33294-14-3, AER 735 
RL: USES (Uses) 

(polyoxyphenylene blends, triallyl (iso) cyanurate and allyl glycidyl 
ether, chemical and heat-resistant, for laminates) 
IT 101-37-1, Triallyl cyanurate 1025-15-6, TAIC 
RL: USES (Uses) 

(polyoxyphenylene -epoxy resin blends containing allyl 
glycidyl ether and, chemical and heat-resistant, for laminates) 
IT 931-36-2, 2E4MZ 1068-27-5, Perhexyne 25B 25085-50-1 
RL: USES (Uses) 

(polyoxyphenylene -epoxy resin blends containing 

triallyl ( iso) cyanurate and allyl glycidyl ether and, chemical and 
heat-resistant, for laminates) 
IT 106-91-2, Glycidyl methacrylate 106-92-3, Allyl glycidyl ether 
RL: USES (Uses) 

(polyoxyphenylene -epoxy resin blends containing 

triallyl (iso) cyanurate and, chemical and heat-resistant, for laminates) 
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ABSTRACTED- PUB-NO: JP 05287191A 
BASIC- ABSTRACT: 

Resin compsn. comprises 98-40 wt. % of a polyphenylene ether per (a) + (b) , 

(b) 2-60 wt. % of trial lylisocyanurate and/or triallyl cyanurate per (a) + 
(b) , (c) 10-90 wt. % of brominatpd hi sphpn ol Dolyalycidyl ether epoxy 

resin, (c-2) novolak epoxy resin and (c-3) phenolic resin per (a) + (b) + (c) 

and (d) 0.1-3 0 wt . % of a cpd. bearing both at least one epoxy gp. and at least 

one unsatd. bond per (a) + (b) + (c) + (d) . 

Also claimed are cured polyphenylene ether epoxy resin <nmp sns . and curable 
composite materials, laminates and metalclad laminates using the compsn. 

USE/ADVANTAGE - The polyphenylene ether epoxy resin compsns. have fluidity and 
storage stability. The cured compsns. have excellent chemical and heat 
resistance, dielectric properties , fire retardance and a small linear expansion 
coefft. The compsns. are used as dielectric, electroinsulation and heat 
resistance materials in electronic and aerospace industries, esp. as multilayer 
printed circuit substrates and adhesives for high density circuit substrates. 

In an ^xampl^) a compsn. consisting of 65 pts. wt . of 

poly (2,6-dimethyl-l,4-phenylene ether) , 16 pts. wt . triallyl isocyanurate, 15 
pts. wt. of a highly brominated bisphenol A glvcidyl ether epoxyresin with an 
epoxy equiv. of 350 and a Br of 48 wt. % 10 pts. wt . cresol novolak resin with 
an epoxy equiv. of 220, 10 pts. wt . fcbutyl phenol cresol resin, 1,4-pts. wt . 
2-ethyl-4-methyl-imidazole (curative), 2.0 pts. wt . 2 , 5dimethyl-2 , 5- 
di(t-butyl peroxy) hexyne-3 (initiator) and 3 pts. wt . allyl, glycidyl ether 
were mixed and moulded for 2 hrs . at 200 deg.C to give a 1mm thick cured prod. 
with excellent trichloroethylene resistance. ~ 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS : CURE POLYPHENYIENE ETHER POLYEPOXIDE RESIN COMPOSITION CONTAIN TRI 
ALLYL ISOCYANURATE TRI ALLYL CYANURATE BROMINATED BISPHENOL 
POLYGLYCIDYL ETHER POLYEPOXIDE RESIN NOVOLAK POLYEPOXIDE RESIN 
PHENOLIC RESIN EPOXY COMPOUND 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hardening object which hardens a hardenability 
polyphenylene ether epoxy resin constituent and this, and is acquired. Furthermore, this invention relates 
to the laminate which consists of the layered product which consists of the hardenability composite 
material which consists of this resin constituent and a base material, its hardening object, a hardening 
object, and a metallic foil and a hardening object, and the metal base. 
[0002] The resin constituent of this invention can show the chemical resistance and dielectric 
characteristics which were excellent after hardening, thermal resistance, and fire retardancy, and can use 
them for a dielectric material, an insulating material, and heat-resisting material in fields, such as 
electronic industry, and space, aviation. 
[0003] 

[Description of the Prior Art] In recent years, the orientation to the miniaturization of the mounting 
approach in the field of electronic equipment, such as an object for a communication link, a 
noncommercial use, and industrial use, and densification has a remarkable thing, and the thermal 
resistance which was more excellent also in the field of an ingredient in connection with it, dimensional 
stability, and an electrical property are being required. For example, as a printed-circuit board, the 
copper-clad laminate made from thermosetting resin, such as phenol resin and an epoxy resin, from the 
former has been used. Although these have various kinds of engine performance with sufficient balance, 
they have the fault that an electrical property, especially the dielectric characteristics in a RF field are 
bad. Polyphenylene ether captures the spotlight in recent years as a new ingredient which solves this 
problem, and the application to copper clad laminate is tried. 

[0004] As a copper clad laminate ingredient, chemical resistance and thermal resistance are usually 
required. Although polyphenylene ether has outstanding thermal resistance called the glass transition 
temperature of about 210 degrees C, it is an ingredient which is [ that it swells and is easy to dissolve to 
an aromatic series system solvent or a halogen system solvent ] inferior to chemical resistance. The 
approach of blending both in order to improve the chemical resistance of polyphenylene ether and to 
improve the thermal resistance of an epoxy resin and dielectric characteristics is proposed variously. 
[0005] The combination of polyphenylene ether and various kinds of epoxy resins is indicated by JP,64- 
3223,B. As this epoxy resin, general-purpose things, such as poly glycidyl ether of bisphenol A, 3 and 
3', 5, poly glycidyl ether of 5 f -tetrabromobisphenol A, and epoxy phenol novolak resin, are used, and 
various well-known curing agents including amines are performed. However, this hardened material is 
severely inferior to chemical resistance, and the trichloroethylene-proof nature required of a printed 
circuit board ingredient is not shown at all. 

[0006] the resin constituent which becomes JP,2-55721,A and this No. 55722 official report from the 
resultant of (1) bisphenol poly glycidyl ether, an epoxy novolak, and a bromination bisphenol as an 
ingredient which has improved chemical resistance and gave fire retardancy further, (2) polyphenylene 
ether, (3) novolak resin, (4) imidazoles and polyamine, (5) zinc salt, and (6) Sb 205 from - the 
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becoming resin constituent is indicated. However, in addition also in this hardening object, it is 
inadequate for the improvement of trichloroethylene-proof nature, and remarkable change, such as a 
rough deposit, is accepted after trichloroethylene boiling. 

[0007] On the other hand, the resin constituent which becomes the European Patent official report No. 
315829 official report from polypheny lene ether, the bisphenol A mold epoxy resin, and an amine 
curing agent is indicated. However, about the chemical resistance of this hardened material, and a 
thermal expansion property, explanation is not made at all in this detail, this invention persons proposed 
chemical-resistant amelioration in Japanese Patent Application No. No. 207644 [ two to ]. The resin 
constituent which consists of (a) polyphenylene ether, (b) triallyl isocyanurate and/or a triaryl SHIANU 
rate, a (c) epoxy resin, and a curing agent is indicated by Japanese Patent Application No. No. 207644 
[ two to ]. However, although this constituent satisfies chemical resistance, it is level still inadequate 
about dimensional stability, i.e., a thermal expansion property, and much more low thermal expansion 
property is desired. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention tends to offer the new hardenability 
polyphenylene ether epoxy resin constituent in which a low thermal expansion property is shown in 
addition to the chemical resistance which was made in view of the above situations, and had various 
kinds of engine performance and profitability which the dielectric characteristics which were excellent 
in polyphenylene ether, and an epoxy resin were able to be balanced, and was excellent after hardening, 
thermal resistance, and fire retardancy. 
[0009] 

[Means for Solving the Problem] The result of having repeated examination wholeheartedly in order that 
this invention persons might solve the above technical problems, (a) Polyphenylene ether, (b) triallyl 
isocyanurate, and/or a triaryl SHIANU rate, (c) (\) bromination bisphenol poly glycidyl ether epoxy 
aesin^ii) By adding the compound which has at least one epoxy group as a (d) component in a novolak 
epoxy resin and phenol resin (iii), and has at least one unsaturated bond radical, storage stability, Header 
this invention was completed for the hardenability polyphenylene ether epoxy resin constituent which 
was excellent in the melting flow nature of resin in addition to membrane formation nature being 
obtained, and low coefficient of linear expansion being shown after hardening in addition to chemical 
resistance, thermal resistance, and fire retardancy. This invention is constituted by seven invention 
described below. 

[0010] Namely, the 1st of this invention is based on the sum of (a), the (a) component, and the (b) 
component. It is based on the sum of 98 - 40% of the weight of polyphenylene ether, (b), the (a) 
component, and the (b) component. It is based on the sum of 2 - 60% of the weight of triallyl 
isocyanurate and/or a triaryl SHIANU rate, (c), the (a) component, the (b) component, and the (c) 
component. 10 - 90% of the weight of (i) bromination bisphenol poly glycidyl ether epoxy resin, (ii) It is 
based on the sum of the resin constituent which uses a novolak epoxy resin and (iii) phenol resin as an 
indispensable component, (d), the (a) component, the (b) component, the (c) component, and the (d) 
component, the compound which has 0.1 - 30% of the weight of at least one epoxy group, and has at 
least one unsaturated bond radical - since — the hardenability polyphenylene ether epoxy resin 
constituent characterized by becoming is offered. 

[001 1] The 2nd of this invention offers the hardening polyphenylene ether epoxy resin constituent which 
hardened the hardenability polyphenylene ether epoxy resin constituent of the 1st invention of the 
above, and was obtained. The 3rd of this invention offers the hardenability composite material which 
consists of the hardenability polyphenylene ether epoxy resin constituent and base material of the 1st 
invention of the above. 

[0012] The 4th of this invention offers the hardening composite material which hardened the 
hardenability composite material of the 3rd invention of the above, and was obtained. The 5th of this 
invention offers the layered product which consists of the hardening composite material and the metallic 
foil of the 4th invention of the above. The 6th of this invention offers the laminate which carried out the 
laminating of the insulating layer which consists of hardening composite material of the 4th invention of 
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the above on the metal base. 

[0013] Finally, the laminating of the insulating layer which consists of hardening composite material of 
the 4th invention of the above is carried out to at least one side on the metal base, and the 7th of this 
invention offers the metal flare laminate of this insulating layer with which the laminating of the 
metallic foil was carried out to the maximum surface at least. This invention is explained in detail 
below. The oolvphenylene ether used in this invention is expressed with the following general formula 

(1). 
[0014] 

[Formula 1] 



Q 



H 



in 



J B 




fA) 



*j-)\&Mmzw*>, y*j-)\<m$m(D*fr m&£Vrt7mz.m&x 



[0015] Rl -R4 in the above-mentioned general formula (A) As an example of a low-grade alkyl group, a 
methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, etc. are 
mentioned. A phenyl group etc. is mentioned as an example of an aryl group. A bromomethyl radical, a 
chloro methyl group, etc. are mentioned as an example of a halo alkyl group. A bromine, chlorine, etc. 
are mentioned as an example of a halogen atom. 

[0016] As a typical example of Q of a general formula (1) , the compound group expressed with four 
sorts of general formulas (2) as loiiows is mentioned. ' 
[0017] 
[Formula 2] 
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<mmm&, wm.^m. Yi$mffi&$ 

{fr&7FU r(i0~4, Stt2~6C^jC^fo ) 

[0018] As an example, the following general formula (3), (4), etc. are mentioned. 

[0019] 

[Formula 3] 
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I 

o 




(4) 



[0021] In the polyphenylene ether chain expressed with J in a general formula (1), the unit expressed 

with the general formula (5) of a degree besides the unit expressed with a general formula (A) may be 

included. 

[0022] 

[Formula 5] 
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(5) 




R 8 R 9 




( ^023 ])As a desirable example of the polypheny lene ether resin of a general formula (1) used for this 
invention 2, Pori obtained by homopolymerization of 6-dimethylphenol (2, the 6-dimethyl -1, 4-_ 
phenylene ether) , The styrene graft polymer of Pori (2, the 6-dimethyl -1, 4-phenylene ether), The 
copolymer of 6[ the copolymer of a 2, 6-dimethylphenol and 2, 3, and 6-trimethyl phenol, 2, and ]- 
dimethylphenol, and 2-methyl-6-phenylphenol, 2, 6-dimethylphenol and a polyfunctional phenolic 
compound: A general formula (6), [0024] 
[Formula 6] 



« +h (6) 



[0025] A copolymer including a general formula (A) which is indicated by the polyfunctional 
polypheny lene ether resin obtained by carrying out a polymerization under ******, for example, JP,63- 
301222,A, and JP,1-297428,A, and the unit of (B) etc. is mentioned. About the molecular weight of the 
polyphenylene ether resin described above, what has viscosity number etasp/c measured with the 
chloroform solution of 0.5g [ 30 degrees C and ]/dl in the range of 0.1-1.0 can use it good. As the 
hardenability resin constituent which thinks a melting resin streak as important, for example, prepreg for 
multilayer-interconnection plates, resin with a small viscosity number is desirable. 
[0026] The triallyl isocyanurate used as a (b) component of the polyphenylene ether epoxy resin 
constituent of this invention and/or a triaryl SHIANU rate are 3 functionality monomers expressed with 
the following structure expression (7), respectively. 
[0027] 
[Formula 7] 
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C H£ — C H C H2 



N 



H £ C H — C H 2 



1 

CH 2 CH = CH 2 



(7) 



C H 2 = CHCH 2 0 



Y"Y 

N _ N 



OCH 2 CH = CH 2 



T 

OCH 2 CH=CH 2 



[0028] It is not only used independently, but it carries out this invention upwards, and triallyl 
isocyanurate and a triaryl SHIANU rate can mix and use both at a rate of arbitration respectively. In this 
invention, triallyl isocyanurate and a triaryl SHIANU rate demonstrate the effectiveness as a plasticizer 
and a cross linking agent. That is, improvement in the resin streak at the time of a press and 
improvement in crosslinking density are brought about. 

^pTOT^pThfi hrominatinn hkphpnnl pnly gl y cidvl ether epoxyjg sin used as one of the (c) components of 
tKTpolyphenylene ether epoxy resin constituent of this invention is expressed with the following general 
formula (8). 
[0030] 
[Formula 8] 



Br p Br, 



(8) 




1 - 3(tfm7ft*m*&r 0 ] 

[0031] Among these, all p is 2, q is 0 substantially, and it is A3. What is an isopropylidene radical can 
use it for this invention the best. The novolak epoxy resin similarly used as one of the (c) components is 
expressed with the following general formula (9). 
[0032] 
[Formula 9] 
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. /°\ /°\ /°\ 

OCH2CH-CH2 OCH3CH-CH2 OCH2CH-CH2 




[0033] Among these, the average values of n are 0-5, and it is A4. What is a hydrogen atom or a methyl 
group can use it for this invention the best, and one sort or two sorts or more combine, and are used, (c) 
The phenol resin used as one of the components has two or more phenolic hydroxyl groups in 1 
molecule, and points out the novolak resin and resol resin which are independent from a phenol, cresol, 
a xylenol, a propyl phenol, p tert amylphenol, butylphenol, octyl phenol, phenylphenol, an allyl 
compound phenol, bisphenol A, etc., and use them together and are compounded. Among these, since 
the novolak resin and resol resin which are compounded from butylphenol or phenylphenol are excellent 
in compatibility with each component of (a), (b) and (c), (i), (c), and (ii), it can be used for this invention 
the best, and one sort or two sorts or more combine, and are used. 

[0034] The novolak epoxy resin of a bromination bisphenol poly glycidyl ether epoxy resin is 
indispensable to the chemical-resistant and heat-resistant improvement by improvement in crosslinking 
density to fire-resistant grant among the above (c) components. Moreover, phenol resin acts as a curing 
agent of these epoxy resins, and it has the description of excelling in the storage stability after resin 
combination compared with other epoxy resin curing agents. 

[0035] (c) Into a component, other epoxy resins may be blended in the range in which many properties, 
such as fire retardancy besides the above, chemical resistance, and thermal resistance, are not reduced. 
The functional group which includes carbon-carbon duplex association and/or three-fold carbon-carbon 
association as a partial saturation radical is shown that the compound which has at least one epoxy group 
used as a (d) component of the hardenability polypheny lene ether epoxy resin constituent of this 
invention, and has at least one unsaturated bond radical should just be a compound which has at least 
one or more epoxy groups in 1 molecule, and has at least one or more unsaturated bond radicals. As a 
typical example, they are allyl glycidyl ether, glycidyl acrylate, glycidyl methacrylate, etc. 
[0036] (d) A component has the description of contributing to improvement in the resin melting flowing 
characteristic. And low thermal expansion nature can be given to a hardening constituent after 
hardening, (a) explained above Among four components of - (d), on the basis of both sum, the (a) 
component is 40 % of the weight, the 98 - (b) component is 2 - 60 % of the weight, more preferably, the 
(a) component is 50 % of the weight, and the 95 - (b) component of the blending ratio of coal of the (a) 
component and the (b) component is 5-50% of the weight of the range. 

[0037] (b) Less than 2 % of the weight of the improvement of chemical resistance [ component ] is 
insufficient, and it is not desirable. Conversely, since dielectric characteristics, fire retardancy, and a 
moisture absorption property will fall and it will become a very weak ingredient after hardening if it 
exceeds 60 % of the weight, it is not desirable, furthermore, the rate of the (a) component and the (c) 
component ~ the above — if out of range, the film obtained by the cast method is dramatically weak, and 
since it has the sticky front face, it is not desirable. 

[0038] (c) The blending ratio of coal of a component has 10 - 90 desirable % of the weight on the basis 
of the sum of the (a) component, the (b) component, and the (c) component, and is 40 - 80 % of the 
weight more preferably, (c) Since dielectric characteristics will fall if a component exceeds 90 % of the 
weight, it is not desirable. Moreover, when the (c) component is less than 10 % of the weight, the 
amelioration by the epoxy resin, i.e., chemical resistance, fire retardancy, etc. are inadequate, and it is 
not desirable. Moreover, since bond strength with a metallic foil also falls, it is not desirable. 
[0039] (c) When the blending ratio of coal of the bromination poly glycidyl ether epoxy resin in a 
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component and a novolak epoxy resin is determined by balance chemical-resistant [ as the whole resin 
constituent of this invention ], and fire-resistant and increases the blending ratio of coal of a novolak 
epoxy resin, chemical resistance improves, but it is desirable in order for fire-resistant grant to use a 
bromination bisphenol poly glycidyl ether epoxy resin so that the content of the bromine on the basis of 
the sum of (a) - (d) component may become 5 % of the weight or more and 20 % of the weight or less. 
[0040] Moreover, the blending ratio of coal of the phenol resin in the (c) component is good to prepare 
so that 0.5-1.5Eq of amounts of the phenolic hydroxyl group in this resin may become the range of 0.6- 
1 .2Eq more preferably to the total amount of the above-mentioned epoxy resin, (d) The blending ratio of 
coal of a component is 0.2 - 6 % of the weight still more preferably 0.1 to 20% of the weight preferably 
0.1 to 30% of the weight on the basis of the sum of the (a) component, the (b) component, the (c) 
component, and the (d) component, (d) If a component exceeds 30 % of the weight, a chemical-resistant 
improvement is inadequate and it is not desirable. Moreover, less than 0.1 % of the weight of reduction 
of coefficient of linear expansion is insufficient, and it is not desirable. 

[0041] In this invention, if the polypheny lene ether resin which contains a bromine or chlorine as a (a) 
component is used or a bromination epoxy resin is used as a (c) component, a fire-resistant resin 
constituent can be obtained. The desirable halogen content for giving fire retardancy is 10 % of the 
weight or more more preferably 5% of the weight or more on the basis of the sum of (a) - (d) 
component. Since the thermal stability of this resin constituent will fall if a bromine content exceeds 20 
% of the weight, it is not desirable. 

[0042] A mechanical strength is raised, and in order to increase dimensional stability, the base material 
of the (e) component can be added to the hardenability polyphenylene ether epoxy resin constituent of 
this invention. As a base material used for this invention, "roving cloth, a cross, a chopped strand mat, 
Various glass fabric", such as a surfacing mat, "an asbestos cloth, a metal fiber cloth and other 
composition or a natural inorganic fiber cloth", "vinylon, polyester fiber, an acrylic fiber, all aromatic 
polyamide fiber, Textile-fabrics or nonwoven fabric" obtained from synthetic fibers, such as 
polytetrafluoroethylene fiber, It is independent, respectively, or "natural fiber cloths, such as a 
cheesecloth, hemp cloth, and felt,", a "carbon fiber cloth", "natural cellulose type cloth, such as kraft 
paper, cotton rag paper, and paper-glass interweaving paper,", etc. combine two or more sorts, and are 
used. 

[0043] The rate that the base material of the (e) component in the hardenability composite material of 
this invention occupies is 20 - 70 % of the weight still more preferably ten to 80% of the weight more 
preferably five to 90% of the weight on the basis of 100 % of the weight of hardenability composite 
material. If a base material becomes less than 5 % of the weight, the dimensional stability and 
reinforcement after hardening of composite material are inadequate, and if base materials increase in 
number more than 90 % of the weight, neither the dielectric characteristics of composite material nor 
fire retardancy is inferior and desirable. 

[0044] As a metallic foil used by this invention, copper foil, aluminium foil, etc. are mentioned, for 
example. Although especially the thickness is not limited, 5-200 micrometers is the range of 5-100 
micrometers more preferably. Moreover, as a metal plate used for this invention, a griddle, an aluminum 
plate, a silicon steel plate, a stainless plate, etc. are mentioned, for example. Although especially the 
thickness is not limited, it is the range of 0.2mm - 5mm. In advance of an activity, a metal plate 
performs mechanical polish of sanding by abrasive paper or abrasive cloth, wet blasting, dry type 
blasting, etc. in order to improve the adhesive property, further, can perform cleaning, etching, alumite 
processing, chemical film processing, etc., and can use it. In an aluminum plate, although it is desirable 
to degrease by the sodium carbonate after polish and to etch by the sodium hydroxide, it is not limited to 
especially this approach. 

[0045] The melting blending method performed by heating four persons with the solution mixing 
method which homogeneity is made to dissolve or distribute in a solvent, or an extruder as an approach 
of mixing four components of the above-mentioned (a) - (d) component can be used. As a solvent used 
for solution mixing, "halogen system solvents, such as dichloromethane, chloroform, and a 
trichloroethylene,", "aromatic series system solvents, such as benzene, toluene, and a xylene,", "ketone 
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solvent, such as an acetone, a methyl ethyl ketone, and methyl isobutyl ketone,", and a tetrahydrofuran 
are independent, or it is used combining two or more sorts. 

[0046] The application may be made to respond and fabricate and harden the resin constituent of this 
invention beforehand. Especially the shaping approach is not limited. Usually, the cast method which is 
made to dissolve in the solvent which mentioned the resin constituent above, and is fabricated in a 
favorite form, or the heating scorification which carries out heating fusion and fabricates a resin 
constituent in a favorite form is used. The cast method and heating scorification which were mentioned 
above may be performed independently. Moreover, you may carry out combining each. For example, 
dozens of several - sheet laminating of the film of this resin constituent created by the cast method can 
be carried out, heating fusion can be carried out with heating scorification, for example, a press-forming 
machine, and the sheet of this resin constituent can be obtained. 

[0047] Accept (a) - (c) component and the need for this invention, for example, homogeneity is made to 
dissolve or distribute other components as an approach of manufacturing the hardenability composite 
material of this invention, in solvents, such as the above-mentioned halogen system, an aromatic series 
system, and a ketone system, or the mixed solvent of those, and the approach of drying, after carrying 
out impregnation to a base material is mentioned. Impregnation is performed by immersion (dipping), 
spreading, etc. It is also possible to repeat impregnation two or more times if needed, and it is also 
possible to prepare in the resin presentation which repeats impregnation using two or more solutions 
with which a presentation differs from concentration in this case, and is eventually considered as hope, 
and the amount of resin. 

[0048] A coupling agent can be used for the hardenability composite material of this invention in order 
to improve the adhesive property in the interface of resin and a base material if needed. As a coupling 
agent, general things, such as a silane coupling agent, a titanate coupling agent, an aluminate coupling 
agent, and a zircoaluminate coupling agent, can be used. Although crosslinking reaction is caused with 
means, such as heating, and the resin constituent of this invention hardens so that it may mention later, 
reaction temperature in that case may be made low, or it may use it, making a radical initiator contain in 
order to promote the crosslinking reaction of a partial saturation radical. 

[0049] The amount of the radical initiator used for the resin constituent of this invention is 0.1 - 8 % of 
die weight preferably 0.1 to 10% of the weight on the basis of the sum of the (a) component and the (b) 
component. When the typical example of a radical initiator is given, benzoyl peroxide, A cumene 
hydroperoxide, 2, 5-dimethyl hexane -2, 5-dihydro peroxide, 2, the 5-dimethyl -2, 5-di-tert-butyl 
peroxide hexyne -3, di-t-butyl peroxide, T-butyl-cumyl-peroxide, alpha, and alpha-screw (tert-butyl 
peroxide-m-isopropyl) benzene, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane, Dicumyl 
peroxide, di-t-butyl peroxyisophthalate, T-butyl peroxybenzoate, 2, and 2-screw (tert-butyl peroxide) 
butane, Although there are peroxides, such as 2 and 2-screw (tert-butyl peroxide) octane, 2, the 5- 
dimethyl -2, 5-JI (benzoylperoxy) hexane, JI (trimethylsilyl) peroxide, and trimethylsilyl triphenyl silyl 
peroxide, it is not limited to these. Moreover, although it is not a peroxide, 2, the 3-dimethyl -2, and 3- 
diphenyl butane can also be used as a radical initiator. However, the initiator used for hardening of this 
resin constituent is not limited to these examples. 

[0050] A hardening accelerator may be used the making the (c) component of this resin constituent and 
the (d) component other than the radical initiator mentioned above react object. As a hardening 
accelerator, well-known things, such as an amine system compound, an imidazole system compound, a 
nitrogen-containing heterocyclic compound like diazabicycloundecen, an organic phosphine compound, 
an organic phosphine and an organic boron complex, the 4th class ammonium compound, and the 4th 
class phosphonium compound, can be used, for example. The detail of the technique about a hardening 
accelerator is shown, for example in the Kakiuchi ******, the "epoxy resin latest advance" (Shokodo, 
1990), Chapter 4, and its bibliography. 

[005 1] The bulking agent and additive of an amount of the range which do not spoil a property original 
for the object to which the desired engine performance is made to give according to the application can 
be blended and used for the resin constituent of this invention. The bulking agent may be fibrous, or 
may be powdered, and can mention carbon black, a silica, an alumina, talc, a mica, a glass bead, a glass 
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hollow ball, etc. As an additive, an antioxidant, a thermostabilizer, an antistatic agent, a plasticizer, a 
pigment, a color, a coloring agent, etc. are mentioned. Moreover, fire-resistant assistants, such as a flame 
retarder of a chlorine system, a bromine system, and the Lynn system, and NbSb03 and l/[ Sb 203, Sb 
205, and ] 4H2 O, can also be used together in order to aim at much more fire-resistant improvement. 
Furthermore, it is also possible in other thermoplastics or thermosetting resin a kind or to blend two or 
more sorts. 

JX)052jYhe hardening polyphenylene ether epoxy resin constituent of this invention is obtained by 
hardening the hardenability poly phenylene ether epoxy resin hardened material s tated abov e. The 
approach of hardening is arbitrary ana can adopt the approacn by heat, light, an electron ray, etc. When 
hardening with heating, although the temperature changes also with the existence of a radical initiator 
and a hardening accelerator, or its classes, it is more preferably chosen in 120-250 degrees C 80-300 
degrees C. Moreover, time amount is 1 minute - 5 hours more preferably for 1 minute to about 10 hours. 

[0053] The obtained hardening polyphenylene ether epoxy resin constituent can analyze a resin 
presentation using approaches, such as an infrared-absorption-spectrum method, a high-resolution solid- 
state nuclear-magnetic-resonance spectral method, and thermal cracking gas chromatography. The 
hardening composite material of this invention can be used by at least the shape of a film, at least one 
kind of metallic foil and/or a metal plate, and one side as a layered product which consists of hardening 
resin constituents which made an above-mentioned metallic foil and/or an above-mentioned metal plate 
rival. 

[0054] The hardening composite material of this invention is obtained by hardening the hardenability 
composite material which carried out in this way and was obtained by approaches, such as heating. 
Especially the manufacture approach is not limited, while it makes between each class paste up this 
hardenability composite material on the bottom of two or more sheet superposition and heating 
application of pressure, it can perform heat curing, and it can obtain the hardening composite material of 
desired thickness. Moreover, it is also possible to obtain the hardening composite material of new 
lamination combining the hardening composite material and hardenability composite material which 
carried out adhesion hardening once. Although laminate molding and hardening are usually 
simultaneously performed using a heat press etc., both may be performed independently, respectively. 
That is, it can be made to harden by processing the composite material of un-hardening [ which carried 
out laminate molding beforehand and was obtained ], or semi-hardening by heat treatment or the option. 
[0055] shaping and hardening - the temperature of 80-300 degrees C, the pressure of 0.1-1 000kg/cm2, 
and the range of 1 minute - time amount 10 hours - it can carry out more preferably the temperature of 
120-250 degrees C, the pressure of l-100kg/cm2, and in 1 minute - time amount 5 hours. The layered 
product of this invention consists of the hardening composite material and the metallic foils of this 
invention. Moreover, a laminate is the same, it consists of hardening composite material and a metal 
plate, and a metal flare laminate consists of a metallic foil, hardening composite material, and a metal 
plate. 

[0056] The approach of carrying out heat curing, for example as an approach of manufacturing the 
layered product, laminate, and metal flare laminate of this invention, at the same time it carries out a 
laminating by lamination [ / for the purpose of hardenability composite material, and the metallic foil 
and/or metal plate of this invention ] and makes between each class paste up on the bottom of heating 
application of pressure can be mentioned. For example, in a layered product, the laminating of 
hardenability composite material and the metallic foil is carried out by the lamination of arbitration. A 
metallic foil can be used also as an interlay er also as a surface. 

[0057] In a laminate, the laminating of the hardenability composite material is carried out to the base in 
a metal plate to one side or both sides of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. In a 
metal flare laminate, the laminating of the metallic foil is carried out to the base through hardenability 
composite material to one side or both sides of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
in a metal plate. Under the present circumstances, a metallic foil may be used as an interlayer in addition 
to the maximum surface, although used as the maximum surface. 
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[0058] It is also possible to repeat others, a laminating, and hardening two or more times, and to 
multilayer. [ above ] Adhesives can also be used for adhesion of a metallic foil and a metal plate. As 
adhesives, although an epoxy system, acrylic, a phenol system, a cyanoacrylate system, etc. are 
mentioned, it is not limited to especially these. The above-mentioned laminate molding and hardening 

l be performed on the same conditions as the hardening composite material of this invention. 
[0059]} 

example] Although an example is hereafter given and explained in order to clarify this invention 
further, the range of this invention is not limited to these examples. The following was used for the 
following examples as each component. 

Polypheny lene ether resin: - Pori (2, the 6-dimethyl 1, 4-phenylene ether) 
~etasp/c=0.54 (30 degrees C, chloroform solution of 0.5 g/dl) ^ 

Epoxy resin: - high bromination bisphenol A glvcidvl ether epoxy resin Asahi Chemical Industry Co., 
Ltd. make AER735 Weight per epoxy equivalent 350 Bromine content 48 % of the weight - cresol 
novolak epoxy resin: Asahi Chemical Industry Co., Ltd. make ECN273 Weight per epoxy equivalent 
220 initiators: 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexyne -3 (Nippon Oil & Fats par hexyne 
25B) 

Curing agent: 2E4MZ 2-ethyl-4-methylimidazole BPR t-butylphenol resol resin (Gunei Chemical 
Industry PS2657) 

Glass fabrics: Th e product made from E glass, and eyes 48 g/m2 Or 105 g/m2 [0060] 
C TfExamples 1-4D 

A h ardenabilfiy 'polyphenylene ether epoxy resin constituent and a hardening polyphenylene ether epoxy 
resin constituent; mixed using the Henschel mixer by each presentation which showed polyphenylene 
ether, triallyl isocyanurate (TAIC) or a triaryl SHIANU rate (TAC), an epoxy resin, a curing agent, allyl 
glycidyl ether, and an initiator in a table 1, it was made to fabricate and harden on 200 degrees C and the 
conditions of 2 hours with a press-forming machine, and the hardened matenaf with a thickness of about 
1mm was created. 

[0061] Even if it boiled this hardened material for 5 minutes in the trichloroethylene, change of 

curvature and an appearance was not accepted but dimensional stability was good. 

[0062] 

[Examples 5-8] 

Hardenability composite material; each component was dissolved or distributed in the trichloroethylene 
by each presentation shown in a table 2. Glass fabrics were immersed in this solution, performed 
impregnation, it was made to dry in air oven, and hardenability composite material was obtained. 
[0063] Layered product; copper foil with a thickness of 35 micrometers was put on two or more sheet 
superposition and its both sides, shaping hardening of the above-mentioned hardenability composite 
material was carried out with the press-forming machine, and the layered product was obtained so that 
the thickness after shaping might be set to about 0.8mm. The hardening conditions of each example 
were shown in a table 3. Each pressure is 40kg/cm2. It carried out. About many physical properties, it is 
as in a table 3. 
[0064] 

[The examples 1 and 2 of a comparison] Each component was dissolved or distributed in the 
trichloroethylene by each presentation shown in a table 2, without using the allyl compound glycyl 
ether. Impregnation was performed by the same approach as examples 5-8, and this solution was dried in 
air oven. Moreover, the obtained hardenability composite material carried out shaping hardening by the 
same approach as examples 5-8, and obtained the layered product. 

[0065] Thus, many physical properties of the obtained layered product were measured by the following 
approaches. 

The layered product which removed 1 and trichloroethylene-proof nature copper foil was started on 
25mm square, it boiled for 5 minutes in the trichloroethylene, and change of an appearance was 
observed by viewing. 

It measured by 2, the dielectric constant, and 1MHz of dielectric dissipation factors. 
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[0066] The layered product which removed 3 and pewter thermal-resistance copper foil was started on 
25mm square, it floated for 120 seconds during the 280-degree C pewter bath, and change of an 
appearance was observed by viewing. 

After cutting down the test piece with a width of face [ of 20mm ], and a die length of 100mm from 4 
and a copper foil ****** strength layered product and putting parallel slitting with a width of face of 
10mm into a copper-foil face, copper foil was continuously lengthened and removed with 50mm speed 
for /in the vertical direction to the field, the stress at that time was measured with the tension tester, and 
the minimum value of the stress was shown. 

[0067] The layered product which removed 5 and thermal expansion property copper foil was started on 
7mm square, and the amount of thermal expansion of the thickness direction was measured with the 
apparatus for thermomechanical analysis with programming-rate the speed for /of 20 degrees C. 
They are 6 and a resin streak hardenability composite-material ingredient by the press-forming machine 
for 10 minutes in 170 degrees C of three-sheet piles 22kg/cm2 of planar pressure It pressed, weighing 
capacity of the overflowing resin was carried out, and the value broken by weight of the hardenability 
composite-material ingredient before pressing this was shown. 

[0068] Even if it left all hardenability composite material for three months at 23 degrees C, resin streak 
nature was still good. Moreover, aging of many physical properties of this hardenability composite 
material was not accepted. Moreover, resin streak nature increased by blending allyl glycidyl ether so 
that clearly from the comparison with an example 5 and the example 1 of a comparison. Furthermore, 
although chemical property and an electrical property did not change by blending allyl glycidyl ether so 
that clearly from the comparison with an example 5, the example 1 of a comparison, and an example 6 
and the example 2 of a comparison, the coefficient of linear expansion of the thickness direction was 
reduced compared with what does not blend allyl glycidyl ether. This shows that the layered product of 
this invention is desirable as a charge of multilayer printed wiring board lumber. 
[0069] 

[Example 9] The laminating of the three hardenability composite material obtained in the example 5 on 
the aluminum plate with a thickness of 1 .0mm which performed polish, cleaning, and etching processing 
is carried out, and they are 220 degrees C, 30 minutes, and 40kg/cm2. Press forming was carried out on 
conditions and the laminate was produced. The thermal resistance of this laminate is 25-degree-C/W, 
and was excellent in heat heat dissipation nature compared with the case (60-degree-C/W) where an 
aluminum plate is not used. 

[0070] Thermal resistance formed the circuit on the 35mmx50mm sample, soldered the 100-ohm chip 
resistor, and performed it by measuring the temperature rise after electrical-potential-difference 
impression. 
[0071] 

[Example 10] The laminating of three hardenability composite material and the copper foil with a 
thickness of 35 micrometers which were obtained in the example 8 on the aluminum plate with a 
thickness of 1.0mm which performed polish, cleaning, and etching processing is carried out, and they 
are 220 degrees C, 30 minutes, and 40kg/cm2. Press forming was carried out on conditions and the 
metal flare laminate was produced. When the thermal resistance of this laminate is measured by the 
same approach as an example 8, it is 23-degree-C/W, and it excelled in heat dissipation nature. 
[0072] 
[A table 1] 
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[0073] 
[A table 2] 
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[0074] 
[A table 3] 
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[0075] 

[Effect of the Invention] The hardenability polyphenylene ether epoxy resin constituent of this invention 
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has the following descriptions. 

Although the resin streak at the time of a press is good since 1, a specific epoxy resin, and phenol resin 

were used together and a triaryl SHIANU rate and triallyl isocyanurate had the effectiveness as a 

plasticizer further, the (d) component makes the resin streak much more good further. 

[0076] It excels in 2 and storage stability, even after saving for three months at 23 degrees C, a good 

resin streak is held, and the physical-properties lowering after hardening is not accepted. 

Each component used for 3 and this resin constituent is mutually excellent in compatibility, and can 

realize the thermal resistance and chemical resistance which were excellent after hardening. 

the resin constituent with which the hardening polyphenylene ether epoxy resin constituent of this 

invention uses (a) polyphenylene ether, (b) triallyl isocyanurate and/or a triaryl SHIANU rate, (c) (i) 

bromination bisphenol poly glycidyl ether epoxy resin, (ii) novolak epoxy resin, and (iii) phenol resin as 

an indispensable component, and (d) — it consists of compounds which have at least one epoxy group, 

and have at least one unsaturated bond radical, and is the constituent excellent in dimensional stability, 

especially the coefficient of linear expansion of a Z direction. That is, since each component of (b) and 

(c) carries out a chemical bond through the (d) component by addition of the (d) component, it is 

thought that the denser three-dimensional structure is formed. 

[0077] Therefore, the ingredient of this invention can be used as a dielectric material, an insulating 
material, a heat-resisting material, etc. in fields, such as electric industry, electronic industry, and space, 
aviation. It is especially used suitably as prepreg for one side, both sides, a multilayer printed board, a 
semi rigid substrate, a metal base substrate, and multilayer printed boards. Moreover, the ingredient of 
this invention can be used good between the moisture absorption-proof [ heat-resistant ] insulation, 
therefore a line as adhesives the high density circuit board 100 micrometers [ or less ], a multilayered 
circuit board with a thickness [ of a interphase insulating layer ] of 200 micrometers or less, and for the 
circuit boards for mounting. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is based on the sum of 98 - polypheny lene ether [ 40% of the weight of], (b) and (a) 
component, and the (b) component on the basis of the sum of (a), the (a) component, and the (b) 
component. It is based on the sum of 2 - 60% of the weight of triallyl isocyanurate and/or a triaryl 
SHIANU rate, (c), the (a) component, the (b) component, and the (c) component. 10 - 90% of the weight 
of (i) bromination bisphenol poly glycidyl ether epoxy resin, (ii) It is based on the sum of the resin 
constituent which uses a novolak epoxy resin and (iii) phenol resin as an indispensable component, (d), 
the (a) component, the (b) component, the (c) component, and the (d) component, the compound which 
has 0.1 - 30% of the weight of at least one epoxy group, and has at least one unsaturated bond radical - 
since - the hardenability polyphenylene ether epoxy resin constituent characterized by becoming. 
[Claim 2] The hardenability polyphenylene ether epoxy resin constituent according to claim 1 whose 
bromine content is 5 - 20 % of the weight. 

[Claim 3] The hardening polyphenylene ether epoxy resin constituent which hardened the hardenability 
polyphenylene ether epoxy resin constituent according to claim 1 or 2, and was obtained. 
[Claim 4] It is based on the sum of 98 - polyphenylene ether [ 40% of the weight of], (b) and (a) 
component, and the (b) component on the basis of the sum of (a), the (a) component, and the (b) 
component. It is based on the sum of 2 - 60% of the weight of triallyl isocyanurate and/or a triaryl 
SHIANU rate, (c), the (a) component, the (b) component, and the (c) component. 10 - 90% of the weight 
of (i) bromination bisphenol poly glycidyl ether epoxy resin, (ii) It is based on the sum of the resin 
constituent which uses a novolak epoxy resin and (iii) phenol resin as an indispensable component, (d), 
the (a) component, the (b) component, the (c) component, and the (d) component. The compound which 
has 0.1 - 30% of the weight of at least one epoxy group, and has at least one unsaturated bond radical, 
criteria [ sum / of (e), the (a) component, the (b) component, the (c) component, the (d) component, and 
the (e) component ] - carrying out - 5 - 90% of the weight of a base material - since ~ the 
hardenability composite material characterized by becoming. 

[Claim 5] (a) Hardenability composite material according to claim 4 whose bromine content is 5 - 20 % 
of the weight on the basis of the sum of a component, the (b) component, the (c) component, and the (d) 
component. 

[Claim 6] Hardening composite material which hardened a hardenability composite material according 
to claim 4 or 5, and was obtained. 

[Claim 7] The layered product which consists of hardening composite material and a metallic foil 
according to claim 6. 

[Claim 8] The laminate which carried out the laminating of the insulator which consists of a hardening 
composite material according to claim 6 on the metal base. 

[Claim 9] The metal flare laminate which the laminating of the insulating layer which consists of a 
hardening composite material according to claim 6 is carried out to at least one side on the metal base, 
and is characterized by the thing of this insulating layer done to the maximum surface for the laminating 
of the metallic foil at least. 
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*;Wx. HJ^noxf^y&fc'c^n^y&jg a^/ x -f. 2 . 2-h'x (t-yf-;^-^^) 

JT „ " *VHf>\ hypxy. ^s^y&fc'co^SBai T9y. 2, 2-b'x ( t-T'W?-**^) 
®W . "r-feh>\ X+A'X.+fMrhy* /f;MV 30 >\ 2, 5-^f-;W-2, 5-s"' «yY4/w<— * 
71->V9Vy%}±<n9YyjmW . fh5t Yuyy ^*yy. it ( h ><-**iM 

y^'#M-CJ)i.v^ii:atUi^ffl^i>-«J:-Cfflv^*t F\ FU^^v'J^FU^xX^vy^A-^Hf^ 

£. F^^M^&6#<:ft^cl8£$fc.&^. ifc* 

[0 04 6] *^<0^8§ffl^*!5«. fc^tifr^ffl MlTIUrl-*. 2. 3-y*f-A—2. 3-^'7x 

mzm txm. mitz-tx i>xw aawmmuR -iv?? y%>? ^>vw>mt Lxmx* h . l*> 

%$tL%\.\ mm*. ®&&fSMi£±j&Lti®m£®M u ^mmmi<mmzm^htihmmic\ixt>(r> 

*M*m&Li&*<m&m*%Mmwmwm^hti i o o 5 o ] ±aLfc5 ^;Hiffl«!ko«wc . *«& 

±»Lfc^^x hffifcJn»^ltft<iWCff oTt> ma<r> ( c ) «^fc ( d ) j£^t BWT® 

\i. **ZhmX'ft&Zixfz*®m®f8.M<7)7 < )V&* T$.yJMtitfto. 4 ^yV-)VJktt£$n. ~JT-ft'~>? 

m.~^n+ftmmt, wmmm. mmruxmm o^yT^y<r>xo^^mmm^t^». im*z 

xmmmi. *®fnwmwis-b*n&z\ t#x* ? < y\t-s%. *ts*x7 < y ■ ?mxvy$m. m4 

wcry±-*7J±fc&to. m4m^*-vMt-&vm; 

[0047] *w%<mmm;ttmw&th-mt mtozm^z z t t . mtmmizmtm 

txii. mz.\f*mxo ( a > ~ < c ) f$.ttt<miz& m^mnz^xa. mi^m^mm. r x ^^a 

txi&xDtfLft&mftnwyy^ ^wm. *yy?k m s&nms*} (teas. 1990) % %4m&£Tf 

momm i < ttz<7)%&®i&*iz%t~iz®M±t:iitt *crfimz.mz*ztix^z> . 

i&zit. mizitm2ttwmtz.iTmt)mfL>ti i o o 5 1 1 *mp>mw®ni. zmmz&tx 
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!m<vm<vftmi s mM?\z&&Lxm^hzbtfx$ * uxmzm\<mmizfibi\?>ti\ vmzttiztumx 
h. mmmmxh^x%>wm.xh->x\>z. < , ft^xhx^. ht>fri#mm$MLzfttz 

sswjt lt«. mmm. $&%m. wmjtm. i o o 5 5 ] jdagfcjtxsMi. ass o~3 0 o-c. 
"Twii. na. mm. mmmt>mit>tih. ttjm e>jo. l-ioookg/cm*. i$iai#~ioi$ 

tt<0-SW(6]±^SI»aWT*«*^, U>&<9 J:9#iL<li. i&Jgl 2 0-2 5 0X;. E 

&)BPK\ Sb 2 O3 „ Sba Os . NbSbOa • 1 1) 1 — 1 0 0 k g/c m* . Bftl] 1 #— 5 ^fS^jgHT' 

tea. m<m^mmm. s>&\,mfmim®mz-n 10 «£#**fc&s?gj;9m$ii&^T-*>i>. i^as 

yx-rA- • xjK^HHBWBHltWft-riitt: £ 0 [0056] *?H|§tf)IWffc, fcitf&IISSO 

tio^tsrffo^^wasji. y^tmm. n fzmm&xmmt. mmuB?nz&mm$mmitur>& 
itimmmm'*(?>wmtz£'>xi>m%&tt t . so- bmmzmmt^tumimfhzbtfix^h. mi 

3 0 OX:. J: Off £ L< li 1 2 0-2 5 OTW&BTg tflMMWciJOTtt. ^tt«^»**fc£JRfS#ffittf> 

tf*u>. attsisjj. i#~i outage. j:o«PiL 20 mas-cisJisfis. &mummb Lxi><mBt t 

<iilft^5BfflX'b&. Xbm^&ZbifiX'ZZ. 

[0053] fttztUzWfcVV - X [0057] «S«(Cfc^T»i. ^SK^-^fc L-f- 

bwrbsbwx^ vivm. mmn^u^vyy mmmmz&^xit. *b lzoxwz 

y4-*emxmivtwBm&mm-&ztipc* tztmrn^mmm^m^Lx^m^mm^tt 

[0054] ^mcrmM^mt. ZrtXolzLX xtfdfi^ T?'J;l^ 7i/-;H, vTJT9V 

«fa£***\ MUnEEFlc#J||g»«tK- L»6 HlBf [0059] 

tfx'*&. & fz-immmt 2 wzmtm^ttn t mt zmfxmmt&tf. *wmwmztih<rmm,z 

imiitt®z&*&bi£xmtz%m®f&<rmmi!rffii mfet&i>cr>ximi\ UTemmmiztt&i&ttb lx 

• (2. 6-^f-;P-i. 4-7i-i/yx-f;H 

j?sp/c=0. 54 (30X:, 0. 5g/dl^DO*;^S?|) 
X^ySIH : 

WbiD^(flc)g AER7 3 5 X^ygl 3 50 

mum 4sag% 

ECN27 3 xtfdfyijS 2 20 
ffim\ : 2 , 5 - ^f-*- 2 , 5 - y ( t -T^/I^N' g$ B ) 
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2 E 4 M Z 2 -X&lV- 4 -X <f~)V4 5 ^/-^ 
BPR t - 71-)V7 x /-JlUY-jmm 
(m%tt& PS 26 57) 



JiJU MBiifcfil OmmcOW&flJO&^SrAix*: 



#7A?Q^:E#7XS, Bf=f48g/m2 ifctel fflfctt LTSfi$r£;frfi{;:5 Omm/#<03£T>I 



?Hktt^U7x-Wyx-f;l' • x>K%$4WBMBl£«lt) mzmtLtzfflgi** 7mmftlc«9aJU WS;*!*! 



-h (TAIC) . XtebVTVJU^TZls-h (TA 6. gJBIStfl 

C ) , xtf^MUL WWU T II A^" U yy/H-f ^Ltt*£#*«m£ 3ftttfc 1 7 OXKT 1 0#HIT 

fcil^i^PJSr^lfc^Uc^Offl^T'v.y^x l^X^g«itJ:"5fflBE2 2kg/'cm2 TTVXU J± 

;l^*-*-§:ffl^TE£U 7l^J®B«fc:J: 0 2 0 0 *aiL*:8lfl§£ff»U £ft£7WXM<D«-ffctt«lM* 

iuhhhw w:. [0068] ^xcnmmm^nmt 2 3t:t-3#ji 

[0 0 6 2] 20 BB^^idfcT'J^U^^x-x^E^rSW 

[iaft0S5~8] fcj:oTii*Lfc. $mmtimmit$£v 

[0063] ; j£)6f£<DS*#£; 0 . 8 mm^Sr TMLt . lillt WJWWSft^^JBr U > HE 

cOMffifc¥?3 5/xmcO^SSrav^TT^XSB»fci [0 069] 

mtZviLtz. ffi7JttV^t,4 0kg/cm2 t 30 1 . Omm^T/PS-^ARJitCll^MS-m^ilX:® 

^!Rjtttov^T«^3coa'?. fttt*&*m3ft£8JfU 2 2 0TX 30ft. 40k 

[0064] g/c m* c^fefr-eri-xj£)gL-cas«^fra?Lfe. 

[iti^ i . 2 ] 7 u i^x-xA^ffl wf ^ ^«««cD&gfiitt 2 5r/wcj> 0 . tjv $ 

2CSLfc**<DfflJfrC#Jfc»-£ h\J 9 Dnxfl/y* tt*tfcfflUrt*te ( 6 0*C/W) fclt^T&J&tefc 

fcS»MS4VHi#«a*fc. -W^jft^||ife0!l5~8t Wxtz^Xh^fZ. 

ISiai^^T^flS-tf V\ X7-^-7'>'4'-Cliai§-* [0070] itffifiiH:. 3 5 mm x 5 0 mmcOITXr/P 

fc. ^^#^nfe®ft:ffig-&ttfi<illil0«5~8i:|^« ±fc|I|g&£©j£U 1 0 OQttf-yTttfifcW^Wt 

[0065] «k 0 fc WcffiJlffcDfg^tt* fc. 
JaT^^-CSI^L^. 40 [0071] 

1. iStMJ7onx?-uytt [Hiifll 0] ffig. JRR x.y^y;/«ua£;§feU:Jf 
IB?§£Bt*Lfc«Bft£2 5mm;mc«>,ajU Si. 0mm(7)7^$-»7Al!jLht^teWl8Til^,^ 
oox^y+-e5#B=i8lsU i'Hao^SraMtcJ: ^ttt££*m3ftfclS$ 3 5*emc0iB?gS:»Jf U 2 
Ofi&L*:. 2 Ot:. 3 05)-. 40kg/cm! O^fr-CrUX^ 

2, iim*, lSmiE8 LX&Jm*)ffl§m*imit:. -tO«S«<^Kii5r 
lMHz-Cjffl^Srffofe. ^Sfe0H8tP«O^»ffiTi8^Ucfc^^23X:/WCfc 
[0 0 6 61 3. '\>?Wm 0. MHtfcffitariO-t'ifco*:. 
S?&£|S^LfcSHft£2 5mmatC«>}ajU 280 [0072] 

xxw\>mwz 1 2 oi^??*^ 9m<v£<tz am im ] 

fciOfSgU:. 50 



0 5 g/m 2 
[0060] 
[fSJSfll-4] 



imizmzmmi. ^^mmm^mmiz 
[0067] 5. narnm. 
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[fl"!B?)£&£] *Hafl0^ttt^ 'J 7 x - U yx-f^ 



[0 07 6] 2, em^tttcM^TiJOs 2 3-CT3 
3. KSJi«j£!|*Hcffli^fLl»#^{i5v^fflj§eic 
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mx-zz. 

ftfeli. (a)dfj7ir:l/yx-f;K (b) HJT 

U-K (c) (i)Mftk^7xy-M'J/'Jy 
v;Px-x^x^^fflflg. ( i i ) yjJ-C^ y^x^ 
^®W&Z.V ( i i i ) 7x/-;HK!«*tt 
&8flI§fflj£B»« fc-fctf ( d ) t i. lfflc^x^v- 
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McfcoT. <bK ( c ) ffy&lMtlfi ( d ) 

x\^t%te>ti&. 

[0077] ^->T*f6HB(7)«fHi. wsmm. w?m 
m. ?w • mmmmcwmizti^xmmm. m 
umtrnkLxm^izttfTZh. mzx 

m-Tvyvwmrvrwt txnm 

j mtomzim ioom marnmrnfflsismtii.. mm 
mmmx- 2oom mumzmrnvm®.. mm® 
nmm<ommt Lx&mzmmx-zz. 



(5i)int.a.6 mmtft ffftm®%^ fi ma^mm 
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